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(54) GAS GENERATOR FOR AIR BAG 

(57) A gas generator for an air bag according to the 
present invention comprising a cylindrical housing, an 
inner cylindrical member disposed inside the housing, a 
central cylindrical member disposed inside the inner 
cylindrical member, a gas generating agent packed in an 
annular space between the central cylindrical member 
and the inner cylindrical member and an ignition means 
for igniting the gas generating agent, wherein the ignition 
means comprises in turn a transfer charge disposed at 
one end of the central cylindrical member, an igniter for 

Fig- 1 



igniting the transfer charge and a fire transfer member 
disposed close to the transfer charge at a central portion 
of the central cylindrical member, and wherein the fire 
transfer member is constituted by a non-explosive mate- 
rial and comprises a stick-like member extending along 
almost the full length of the central cylindrical member. 
The gas generator for an air bag according to the present 
invention is provided with an ignition structure which can 
generate uniform ignition energy in a longitudinal direc- 
tion thereof. 
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Description 

Field of the Invention: 

This invention relates to an inflator for an air bag 
which protects an occupant of a vehicle against an 
impact, and more particularly to an ignition means for the 
inflator. 

Brief Description of the Drawings: 

Fig. 1 is a sectional view of this inflator. 

Fig. 2 is a partial perspective view of a booster mem- 
ber applicable to this inflator. 

Fig. 3 is a partial perspective view of the same por- 
tion of another embodiment. 

Fig. 4 is a partial perspective view of the same por- 
tion of still another embodiment. 

Fig. 5 is a partial perspective view of the same por- 
tion of a further embodiment. 

Fig. 6 is a partial perspective view of the same por- 
tion of another embodiment. 

Fig. 7 is a partial perspective view of the same por- 
tion of still another embodiment. 

Fig. 8 is a sectional view of a conventional inflator. 

Fig. 9 is a sectional view of another conventional 
inflator. 

Fig. 10 is a sectional view of still another conven- 
tional inflator. 

Referring to the drawings, a reference numeral 1 
denotes a housing, 4 an igniter, 5 a central cylindrical 
member, 6 booster charge, 8 a combustion chamber, 9 
a combustion cylinder (inner cylindrical member), 10 a 
gas outlet, 13a booster member, 1 5 a gas generant, and 
16 a clearance. 

Relative Techniques: 

There is a conventional inflator including a cylindri- 
cal housing having a gas outlet port, an inner cylindrical 
member provided in the housing and extending in the 
axial direction of the housing so as to define a combus- 
tion chamber, a gas generant packed in the combustion 
chamber, and an ignition means for igniting the gas gen- 
erant. 

Fig. 8 shows an example in which booster charge 
31 constituting an ignition means is provided on the side 
of the interior of a cylindrical housing 32. The booster 
charge 31 is provided at one end portion of an inner cylin- 
drical member 34 defining a combustion chamber 33. An 
igniter 36 is provided in contact with this booster charge 
31 . The combustion chamber 33 is filled with a gas gen- 
erant 35. 

An operation of the igniter 36 causes the booster 
charge 31 to be burnt, and the combustion of the booster 
charge 31 the gas generant 35 to be ignited. 

Since the example of Fig. 8 is formed with the 
booster charge provided on one side of the interior of the 
housing, the ignition of the gas generant by the booster 



charge is limited to the portion of the burning gas gener- 
ant which is around the booster charge. 

An inflator in which a region for providing booster 
charge is extended in the axial direction as shown in Fig. 
5 9 has been proposed. In this inflator, a central cylindrical 
member, i.e. a tubular container 37. which extends in the 
axial direction of a housing, is provided in an inner cylin- 
drical member 34, and booster charge 31 is packed in 
the this tubular container 37. A gas generant 35 is packed 
10 in an annular space formed between the tubular con- 
tainer 37 and inner cylindrical member 34. 

However, in this example, the combustion is trans- 
mitted from an end portion of the booster charge, so that 
it is impossible to generate ignition energy therein over 
15 the whole length thereof at once. 

Fig. 10 shows an example formed by providing a 
structure, which is identical with that shown in Fig. 9, with 
a detonating powder cord 38 in a tubular container 37 
filled with booster charge 31 , so as to solve this problem. 
20 Since the powder cord is burnt very speedily as com- 
pared with the booster charge, the ignition energy can 
be generated therein over the whole length thereof sub- 
stantially at the same time. 

Since the inflator shown in Fig. 10 includes booster 
25 charge, a tubular container filled with the booster charge, 
and a detonating powder cord provided in the tubular 
container, the construction thereof becomes compli- 
cated, and the assembling of the inflator is very difficult. 
The tubular container is an elongated container. In order 
30 to install the detonating powder cord in this tubular con- 
tainer, it is necessary that the detonating powder cord be 
placed in the central portion of the interior of the con- 
tainer first, and that the booster charge be then packed 
uniformly in the tubular container so that the detonating 
35 powder cord does not deviate from the central portion. 
These operations are very difficult, and have to be car- 
ried out carefully. Therefore, highly advanced techniques 
are required, and the inflator manufacturing operation 
takes much time and costs much money. 
40 When an ignition operation is carried out with the 
detonating powder cord deviating from the central por- 
tion, uniform ignition energy cannot be obtained. 



Disclosure of the Invention: 



45 



The present invention aims at providing a novel infla- 
tor for air bags which solves these problems encountered 
in the above-described conventional techniques. 
. . The inflator for air bags according to the present 
so invention has a cylindrical housing provided with a gas 
outlet port, an inner cylindrical member provided in the 
housing and extending in the axial direction thereof so 
as to define a combustion chamber, a central cylindrical 
member provided in the inner cylindrical member and 
55 extending in the axial direction of the housing, a gas gen- 
erant packed in an annular space formed between the 
central cylindrical member and inner cylindrical member, 
and an ignition means for igniting the gas generant, as 
generated by the gas generant on receiving an impact 
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being introduced into an air bag to protect an occupant 
of a vehicle against the impact, 

characterized in that the ignition means com- 
prises booster charge provided in one end portion of the 
central cylindrical member, an igniter for igniting the 5 
booster charge, and a booster member provided in the 
part of a central portion of the central cylindrical member 
which is close to the booster charge, the booster member 
being made of a nonexplosive material so as to consti- 
tute a rod type member extending over substantially the 
whole length of the central cylindrical member. 

The ignition means in the inf lator according to the 
present invention includes a booster member comprising 
a rod type member extending over substantially the 
whole length of the central cylindrical member. This 
booster member can be made of, for example, magne- 
sium, polyfluoroethylene such as Teflon (name of a com- 
mercial product), and a nonexplosive material containing 
Viton as a main component. The Vrton is the name of a 
commercial product of the du Pont, which is a rubber-like 
copolymer containing fluorine atoms in the molecules. 
According to the present invention, ignition energy is 
generated by this booster member. Since this booster 
member is provided in the central portion of the central 
cylindrical member, an annular clearance is formed 
around the booster member. The flames of the booster 
charge pass through this clearance, whereby a circum- 
ferential portion of the booster member can be ignited 
over the whole length thereof substantially at the same 
time. Consequently, the booster member is burnt, and 
lengthwise uniform ignition energy is generated. 

Since the inf lator according to the present invention 
is constructed as described above, the effect which will 
be described below is obtained. 

The booster member provided in this inf lator can 
generate lengthwise uniform ignition energy. Therefore, 
the ignition of the gas generant is not limited to a certain 
region thereof but it is possible that the ignition thereof 
occurs in a wide region thereof at once. This enables the 
inf lator to always display a stable gas generating capa- 
bility. 

Although the heating value of the booster member 
provided in this inf lator is substantially equal to that of 
generally used booster charge, the sensitivity of the 
former to heat and impacts is lower than that of the latter. 
Accordingly, the safety of the inf lator with respect to the 
handling and manufacturing of the same is improved. 

According to the present invention, an operation for 
manufacturing a tubular container which is difficult to 
manufacture due to its thin-walled elongated structure, so 
and which is used to pack booster charge therein, and 
an assembling operation for setting booster charge and 
a detonating powder cord in the tubular container, which 
is very difficult and requires carefulness, can be disused. 
The inflator according to the present invention can be 55 
obtained by inserting a rod type booster member in a 
simply-formed central cylindrical member, and, the man- 
ufacturing and assembling of the parts of the inflator are 
carried out easily and safely. 



Embodiments: 

An embodiment of the present invention will now be 
described with reference to the drawings. Fig. 1 is a sec- 
tional view of this inflator. This inflator has a both end- 
closed cylindrical housing 1 . The housing 1 has at an 
occupant-side region thereof a plurality of circular gas 
outlet ports 10 from which a combustion gas of a gas 
generant is discharged. The housing 1 is provided 
therein with an inner cylindrical member, i.e. a combus- 
tion cylinder 9. This combustion cylinder 9 has a cylin- 
drical body, which is provided with axially spaced gas 
discharge holes 11 over the whole circumference 
thereof. This combustion cylinder 9 is provided coaxially 
with the housing 1 and extends up to both end portions 
thereof. 

The combustion cylinder 9 is provided therein with 
a central cylindrical member 5 extending coaxially with 
and over the whole length of the combustion cylinder 9, 
and an annular combustion chamber 8 is formed 
between the central cylindrical member 5 and combus- 
tion cylinder 9. The combustion chamber 8 is filled with 
a gas generant 15 comprising a plurality of pellets, and 
a filter 12 is provided on the outer side of the combustion 
cylinder 9 so as to surround these pellets. 

In one end portion of the central cylindrical member 
5. an igniter 4 operated by a signal from a sensor (not 
shown), and booster charge 6 ignited by this igniter 4 are 
packed. The booster charge 6 is held in an booster 
charge container 3, and this booster charge container 3 
and igniter 4 are in contact with each other. The central 
cylindrical member 5 is provided with a booster member 
13 in the portion of the interior thereof which is close to 
the booster charge 6. The booster member 1 3 is formed 
in the shape of a cross-sectionally circular rod, and pro- 
vided in the central portion of the central cylindrical mem- 
ber 5, with the intermediate portion and both end 
portions thereof supported on a support member 1 4, the 
booster member 13 extending over substantially the 
whole length of the central cylindrical member 5. 
Between the booster member 13 and central cylindrical 
member 5, an annular clearance 1 6 is formed over the 
whole length of the booster member 13. This booster 
member 13 comprises magnesium, Teflon (name of a 
commercial product), and a nonexplosive material con- 
taining Viton as a main component. 

The central cylindrical member 5 is provided with a 
plurality of openings 7 from which the flames of the 
booster member 1 3 are ejected to the outside, and these 
openings 7 are formed in a uniformly distributed manner 
in the wall of the central cylindrical member. 

The booster member sufficiently serves to achieve 
the object of the present invention even when it com- 
prises a cross-sectionally circular rod. It is preferable that 
the booster member has a more complicated cross-sec- 
tional shape so as to increase the combustion speed and 
side surface area thereof. The booster member has, for 
example, a hollow and radially extending projections. 
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Figs. 2-7 show various shapes of booster members 
applicable to the inflator according to the present inven- 
tion. Fig. 2 shows an example capable ol being burnt 
from both the inner and outer surfaces 17, 18 thereof. 
Figs. 3-5 show shaped examples having an increased 
surface area. Figs. 6 and 7 show examples in which 
flame passages 19, 20 are formed inside so that the 
booster members can be burnt from the inner side 
thereof as well. 

When an impact is detected by a sensor, a signal 
representative of the same is sent to the igniter 4, so that 
the igniter 4 is operated, whereby the booster charge 6 
is ignited to generate higMemperature flames. The 
flames pass through the clearance 1 6 formed around the 
outer circumference of the booster member 13, and 
ignite the outer circumference of the booster member 1 3 
over the whole length thereof substantially at the same 
time. Consequently, the booster member 1 3 is burnt and 
lengthwise uniform ignition energy is generated. This 
ignition energy is ejected from the openings 7 of the cen- 
tral cylindrical member 5 to ignite the portions of the gas 
generant 15 which are in the regions corresponding to 
the openings 7. As a result, the gas generant 1 5 is burnt 
to generate a high-pressure combustion gas. This com- 
bustion gas flows into a filter chamber through the open- 
ings 1 1 . and. while the combustion gas passes through 
the filter 1 2, the combustion residue is removed. The gas 
ejected from the gas outlet port 1 0 flows into an air bag 
(not shown), which expands suddenly so as to protect 
an occupant of a vehicle against the impact. 



2. An inflator according to Claim, wherein said booster 
member comprises magnesium, polyfluoroethylene 
and a f luororubber-like copolymer. 

5 3. An inflator according to Claim 1 , wherein said central 
cylindrical member has a plurality of openings. 

4. An inflator according to Claim 1, wherein said 
booster member comprises a cross-sectionally cir- 
w cular rod, or such a rod having a hollow therein, or 
such a rod having radially extending projections 
thereon. 
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Claims 



1 . An inflator for air bags, having a cylindrical housing 
provided with a gas outlet port(s) , an inner cylindrical 35 
member provided in said housing and extending in 
the axial direction thereof so as to define a combus- 
tion chamber, a central cylindrical member provided 
in said inner cylindrical member and extending in the 
axial direction of said housing, a gas generant 40 
packed in an annular space formed between said 
central cylindrical member and said inner cylindrical 
member, and an ignition means for igniting said gas 
generant. a gas generated by said gas generant an 
receiving an impact being introduced into an air bag 45 
to protect an occupant of a vehicle against the 
impact. 

characterized in that said ignition means 
comprises booster charge provided in one end por- 
tion of said central cylindrical member, an igniter for so 
igniting said booster charge, and a booster member 
provided in the part of a central portion of said cen- 
tral cylindrical member which is close to said booster 
charge, said booster member being made of a non- 
explosive material and comprising a rod type mem- 55 
ber extending over substantially the whole length of 
said central cylindrical member. 
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